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[W#JSl] t*5/ b -Kililfc ©£&fcR»t 

^ro^-ffc^©*-*"?* 3 r>T KV^S;7i/f UWEn -7 

Hot, mJta^T K SntfTfEfS 1 * a s/^W^-f 5 1 

^t^mm^b^m^ 

2 ] l fciiv-C, 

tine* * y msitts «nE*«c©^*»*^«>— 

— o»cie«««t UT»#iitf^:«)03»i&lElKi:x MIS 2 

is^o^^y -fe/Ko — ot-fosii ^^y-fe/v^fcgs^- 

31 1 ^ft,^co^co^ 2 ^-fk^-CSIJfa^ 1 17— K^SrBf^ 

lass* £ b r b b f 5 *N»fHS«. 
^•y-fe/KD— o-r-fcsiM ^y-fe^a^^i-r— 

l^iiulEfS 1 ^ n -y * romw^-fk^T-MlS^ 1 7*—* ^Jtu 
^SrliufET Kv^?y*-iai6l!:flfelM-« y ywyv^fij 
[ff*JS4] i»#3S3lc:fc^-t, 2 ^ n ?/ ^ CDjl 
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f£^ 2;bj/? (7?i:*3±/5 5 9 3i y v ? {-*)-^1"2)SfFiE^ 1 

t Pj-f^ttflE^ 2 * a y if <o&*,Ttf n^-v S^fcfJSi" 
5tu!E^ 1 j> o y ;7 <735i*>±-4 s 9 ^ y ^"C J71/y 

ffifE^ * y ISSg{±. tfJfE^^eyiHlKrtiCfJfE^l^n-y 

SulE^a -y^^^mS&fi, MIEm 2 ? p y ^ t , *JlEi> 
n s/27^'iElH]S&*7>b-C^iaiaill$^'r!)f51$ti.fcBtflE 

[»**7] W*fll i-fcv>T, BufEa^cro^^-yir/i- 

-*Xf* K W y©- ^ASStllEtrs/ hiiU-^-g-^SM 
I SFETt St(fEM I SFETOy-^XttKWVO 

i^icfa^fts^+^^^S:^^^ SfrlE^-V^->^^ 

h^t^iAffl^m2 try h^lC^-Sli^ 

it, 

SuiE^^ ^ y t/w-zti^inte. f— ^ 17 

- Kil^^tiy-^XIi K W vco-^-^buIE^ 1 
t'y h^(cSt-g-^^2)«lMI SFETi, StFlE^lM 

I S F E T© y-^XIi K W 7 
-^XIiKW^Srfi-r5^2MI SFETi> b 
*sgj|E*rJC&-r5t7- Kil^JHy-^XIiKKy 
<7>— ^S*tflE^2MI SFETWy-hC^^I 

3MI SFET^tfwfcfcWtti-S^flsSf*. 

[lt3K4 1 0 ] ft*^ 1 tCjoV^T, 

8&iE¥S#3£fil*x IlMI S F E T Sr-g-^-StlfE^ft: 

^ep^ ©« * * miiE^^a^ as t: -r s * © m 

T^lHlSSi:, S2MI S FETm^iy- MStti:*: 

flfr|Elg^<D^*y-fe/KO J E:^^fi'i"^^5^3MI S 
FETm> 

tulE^3MI SFET©y- MMtKVtt. MCllIlM 
I SFETOy- h^kBSffil^T'fct), &&IESS2MI 
SFETffly- b^{kIlJ¥.t 9 ^ffV^i:?r#mi:i-5 




3 



fflre^ttfrSKK* ^lMISFET Sr^^fltrfB^** 
FET^ 

W1BJB3MI SFET^y— MfcibBWtt, miawiM 
I S FETcoy- hKibUtfffclRl-efcO, StIf£^2MI 

s f e t (d*? — hmtwrn-z r> -hm^h^wnktirz 

it b titLffl&L<D * * V ir A- t . 

*ixfcia«flr-s-*it« uxjg i y - kkuj*-t sfcfto 

fulfil l /- K»t«(5 2 KOlB^tt-frSixfc^-^ 

Kj»^sa«*n5«WE*tR^>^ * y ty^-oTfe 

UBBC <fc o T Sc^ffi LTSflfa^— * 5 y ^"EK»c«J* 
5MI SFET^rmifSMI SFETOy-^XttKW 

^hfjiii, *««tt*fflu^^y-fe^-efcs- 

[J»*Si 5] 2Ki:tevvt\ StllBtf^ hlft»K 

^tBLffitOfg l try h^i#&fflo|g2 t*y M£(c#Bf 
Six, 

WlEfcRy^y^A'O*^*^ ^-b^^t5i7 

tf y hi»lCjft-frSixS»lM I SFETi:, 1 M 
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I s f e to y-^xtt K W ^^)ft*li:8tt* ii5 v 

-^XIiKWy*tt5S2MISFETi, b 

CO— **SbuS5SE2MI SFETOy-H^$n5l 
3MI SFET*^tfii*W»i:'*"6 a MI*|S« 0 

offiv^ 2 ^ p y ^ (oag-ft^i-estriBy ^ y E«&fcWE*m 

20 »it5¥*#*i. 

[is*js 1 7 ] fs*5 1 6 lessor . atria* 1^7^ 

[4, mrfBaScoy^eyir^uo— oSr3MW-<5fc»<&«# 
[0001] 

[0 0 0 2] 

&te<D ?<< -r ^ v 9 y ■=£■ y (wtdram t iai-) oa^f 
tt. flfl£tf0«i*J§*, rgLSi^-eyj , #Att. p86 

tt*fflU»f^^tt!7— KJ»WLSrT*--hU-Cy 
40 ^ey-fe^^btoflr-^Srtr^ HlBL % /BL(cSg^mu/*c 
BFf^ra^AT'ir^^TV^SrjgillL, tf y HR© 

tu5o y*y-fe/^ow»#a*ofc*fctRAS4 
-CWIBfcKU ^y i^i*RI(tRP)*s^y 

[0 0 0 3] »#ii*»fpl*f4«*WK:K*aj L 

50 tilirtfrbtiSo 



(4) 

5 

[0004] Z-thh<D?^-t* y^^^yil^^e 

[0 0 0 5] 

Ktry hm<DMm**Z< L*fttLtf4fe4v\ :hc 

iot, tRAS+tRPT^ $ tL 5 1M * /W*IB (tRC) < 

10 

[0 0 0 6] (2) *»«^*y-fe/wi 

ii*<ou--r * ^«p(b tRc t m&ft Lmft twt^t mmic 

[0 0 0 7] (3)-hlE(i)(2)©fc»^^>r-t-5 y**^ 
y^#*< 4 -So 

[0 0 0 8] (4) U 7 1/ y v^^ 3iS^S Tfe § t ^ 5 I i 

«t?K y7i/^^«^^t^^^^ : ey^7^ 

[0 0 0 9] ^5«Ha s £D5o 
[0 0 10] 

fc*»»tffflv*±4f «4KT©i 9 -efca. apt, 

t ©&/£fc:Rtt 6ttfc*ft(0^ * y ir/u t «r£ir * ^ y 
£f? 1 * o y 9 co^k^TStt TStrlElB l^n^J;!) 30 
V K&VrtffBT K t LT mjffi^ *t y HKtc^i- 

ik&x~tffitigm<o * y y y u y ^ttffsSrfr o 

[ooii] J: 19 Sf^^ y H*tt, y 7 

uy^Mgi^^yt/i/Srfotttoy ^uyv" 40 

» SrftttMfl 6 L fc SP»f^ t -f 5 r ^ # t? * 5 
[0 0 12] 

m*iz, mzmmztitewK ^ocmos c^smmmos 
h7^^) f^)«Ma«aot, wvy 

= ^©i5 7fcl«O^W**S±fc»«SH5o MOSFET 
(Metal Oxide Semiconductor Field Effect Transisto 
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T(NMOS) U h fcAPPSrottfcPJgMOSFEKPMO 
S) tE3iJ£jft,5 0 JKTMOSFETSrPf-SfcftJcffiB&^LTM 

IR"C{4ft<MISFET (Metal Insulator Semiconductor Fie 
Id Effect Trans i s tor) %r<D — tBttfy &FETSrffll^fc(e] 

[0 0 13] ft*5 % **li7yfi:7y ^7ny^ 

[0014] <*lfcm >Hite*»Woft«»ftjaK 
^j^^-f-o *«fl^^^y Kmt^y-j-s ^y^^^y 10 

Oi dr-r y 110a>£>ftoTl>5 0 * ^ 

^ey 110<£cDlll.f4Validtf y K 112, 113{4=*-r yVa 

114*43^ ^>a^*y no\z&m£tix^z>/<x, 115 
y^;*-=ty looKsaasti/ri^s^;*, 116^ 

[0 0 15] ^>f^^2y^^^eyiOOttH3K*Lfc±5 

try MRfcK^aiLft^SriiaUT^^y-fe/^* 
[0 0 16] LfcdSoT, 5 I- M*BL, /B 

L^^-^^±iig-r5^^^< N try moaawifc 

ff-^1tLt^i:4S^, tf y HftBL, /BLI4 

[0 0 17] -^r, ##5A^»^^31J^^^y ir/^c7)l7 
h-TSfci-Cfctry h^BL, /BLSrStii^-^^/E 

[0018] R*tauwF^^*y-fe/^o?f#jta*s: 

«»^5fc«)iC^r^yV3.^^yil0Srffiffi-rS o ^ 
tvy^^^ey 100^ fett^HJ S tifcf- ^ J4=¥ ^ y 

^^^ey 110—^^tLSo fa** ynof4Sg^a 

>- h y OValidtf y hSrir y bi"Sc ^r-Yyv' 
<DV ^tifPBR, Valid try hOiry 

c 100— S#Mi" 0 (7^fh7D^hMO 

5 0 ) 
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ttffK^ttl SixfcT*— * r>a«!l 

[0 0 19] ±f2<^y^^-5: s>*>-=ey looter tr> 
3. ^ y 1 10 (Dma)*?— 9 (D$tft,fc;<x > h n — 91 
l6(c«toT^ix^^, y^^^y lOOir^^r 

[0 0 2 0] 4fc* *WB0>^-<-J-S 5/^^^ey 100(7) 

yj . «ffifil> pies^EftSftxv^siiftatai-fe^^ 

[0 0 2 1] Ei4^^^O^E*ir>^^C0irv^r>'^ , 
J£0!|-efc5o MCf^t^y^I^^yt/K 301 tt>f 

303fi^^ hTV^ln]^, 3041*7— K K^^Ie] 
305a—305di*!7 — K*ft x BLfc/BUitfy hi£*> EQf2 

wAfi^-r ^r>'^ , ^i3^tb^f■^^^LTv^^ 0 Rot 

-/WB#-ei/o» (AUAHO *»«U-CV>5o 
ii^T>'^^aK^<^v^co^4#»■ , efc5o --til ai* 

[0 0 2 2] ±BLfci5t*8«©^t5 **** 
y 100tttlK:#tt*O^-^5 y^^^y i:Jt«U"C*« 
t«<t?*5. ro«M»«:«ffli-6i:^-^5 **** 
y lOO^HS^J: 5l^y7^yifc^ *tfv<>f 
^^fcTf^Sr'hS m5T\ 200tt*$B9ia> 

if^T^ y ^ ^ * y *^>f ^7^ Vft Lfcl*©iJ*« , T? 
fo% 0 20UZT K^7 202flT K^7="- 

203(3T Kt"* K9-<'^ 204ttir V^T^^i: 
>7\ 205(iA^X — ^Dl7 2061$? 4 b'<y7 
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Ts 207(^1/0^210, 211^f-^^±t*I-r^I/0^T>"7 P , 
208ir209f*tf y mtfj-BLir/BU 210£211ttI/Oi»*J\ 21 
2tt!7— KHU 213(i^^ey-t/l-T*fc5 0 

[0023] {7 d -/ ^ CLKf4201 £ 205 i: 207tC A^/ * *L> 
2 * x — *J ' < 4 -f 7 4 V m 3S * o T V ^ 5 0 

[0 0 2 4] SS^ffl LB^Cte, 201T*7 ty^^iX^T K 
u^tex^— KSfrfclS. !7 — Ki»2l2tf>rt, — *SrS 
«Lt7t-ht5 B l^y hj»BL,/BLKlH*S*tfc^ j e 

yir/K^flMiitt204"Cit«*ixa. iiwsnfc^^y-fe 
[0025] ±Ett*ttiufrfe4r*>f s 

#d^Lfc0)ri s ll5O(b)-efc£o * nz 5/^CLKO#l-C*S 
ttfcSC*j±*S t)^iy ^y — KT K^Ral^A** 

y lOO^b^x— ^ SrflKMiirr i: S r. 1 1-^ 
5 0 #2T*A^I £ ttfc y - KT KW^Ra2tC*r/S 

20 bfcT f -^Rd2^#3T-m^^n. #4T*-?r07 if -^f4^ 

2 ^ n ytm^MV^ftttfts y — KW7 L Xv'tt2 

[0 0 2 6] »#ii*l*Ktt. 201T-9^^ ^tbfcT K 

ot7 2/f^ 206{Cj;oTfc*5/ h^BL, /BLSriK®J"t" 

30 [0 0 2 7] ±E»*ii**feSr^>f h"C 
LtC0^g|5O(c)tfc5 o ^ o y ^ CLK<^#1 £ 

ix. fWjB#{-^-r hf- ^Wdl^#n?A^$tt^5o 

T KU^Wa2t9^f h7 f -^Wd2^A^J$ttTV^^ 0 

7^hWfyi/lt0tfc5 e 
[0 0 2 8] ±E— OOKl^JCf^tr^ hj»BL,/BL*5J:t/ 

i/o^^^y f^-^imi«eut*, *<o*»tt 
[0029] y^^^ey r-f^tRC^g^ 

t feC^^ 7 P 7 Vfc IT t ^^^V 7°7 V t e ^/ f ^ 

-ymntt&tiimztix^zft. B-/<y^^7? 

50 [0 0 3 0] H6(4[g]5<Z)^^^^ y^^^yo?^ 
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9 

>r 7 fis k y - k u-r y >->*tri ck Lfcv^^MkM 

P 2/ 

[0 0 3 1 ] 221*3 y-KT K^7^f, 222, 223, 2 

2 2 6 (aot^T^t i 3 wja^n^o mskkt 

21 1 7-Y hT Kl"*7 y 9^222— 224 tirU^^ 225 tdg 

^ 1 205<7> A* * p 3> ^ fit 7 >f h X- * fSlffiJffl5226lC <fc o 

[0 0 3 2] 7^ h7 \?\s^fi$A£)&tlZ) tv4 hTK 
1^*7 7^222^224}^ J; oT^CQ 7 KU*teiIJt$*L 
3 D 5>f b7Kl/^OAA*^2^oy^«KA*S*l 20 
57^ h7-^tt205l:J:ot7yf Stttjo^ 7-f 

*-fe:;*K#asfcofc#>f ^ >?X\ 224^7 y^iStiX 
V^57 KU* £205(c^ y^Sti/TV^?*— *«r5EK:^ 
^eyt;WC7^ h^f ^0tt#ii4ti5o l^tztf 
ot\ 7^ M^IKO^^ hT^ir ^f**: 

tcm^Siv^^i-C, iWrVWK^FJ 30 
>">0, y — K Wx^*>2"efc536S, H66D±5^« 

[0 0 3 3] ±BK*fflL*tt*r^-f 5^^^r — b-C 

t-iH5co(b) traat^*5 0 ^p^^clko#i 

dltt#3^tt«teLTV^5fcft, #lt?y - Kg3ft(Ral)& 40 

^(Rdl)«r»*iitfw t^Tt^CtfC^^e ISI«K, # 
2X*Afi£tl1t y - KT Kl/^Ra2(C^L/tx-^Rd2 

«:#3-cfcH*£*u #4-rsE^iA«^»r^^^oT^5o y- 

ft* D-KH7^li2T^5o 

[0 0 3 4] — * % ±IE»*ii**»*r^-f 5 ^7"* 
— hT^d^LfcCO^H 6 CO (c)Tfc5 0 * * 7^CLKO#l 

7>T f7K^7 5/f222T*7 7f ^tt^e #2 50 
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T*7^ hT KU*7 y*f- 223T% #3t?7-< b7 K>*7 
7^224^7 7^£n5 Q #3-Cf4|^B#{^9>f bx-^Wdl 
teA^7~*Dl7 7^205T*7 7^£iV 7^ 

fcl, WaltWdlO^^y irA"^ OStC^^HfT^tL^o 
7-Y h7 Kl/^A*^b2 ^^It7>f hr-^^: 

[0 0 3 5] f 9ft'4i^ !6©(c)©J:5l:7^ 

y-Kg^fe^^Sfbt, A^T-*Dl7 7^20 

[0 0 3 6] roi5^7>f fty-K^K7^ 
0*ft07^t^8*^y 7^r^^ '^7*7 

•B8liy-KK7^W4 6f, 7-T M/^fy 
^*>*^fta-C#5 D Lf:^ot, 7^b7-^^y 

ic»Ai-stv^5 rt^irm> ttiaoty- 

S;h/CV^ifrg\ AAf-^iBAf-^i^H^ 
• LTe»**SM3»*>Sfc»KJilKft*is** < ft 
5o Sfc, V>^^>5 y — K • ^77^ '7^h7^ 

-tOT*— i?S:9>f hi-4aK«36S*>5fcft, y — KWx 
>"=Xi:7>r h i^^f fv^l C^fe-S^^^^^T 7*7^ 
^E«*Sri«ft5r 4r*st?*5. 
[0 0 3 7] &3b\ \BB<D&&r?l*7 KT^i?*^(- 

2^oym*5c It^ot, 7^h7^1r*g* 
«fc7*< hS*Lfcl^— T K^WLty-K7^t 

[0 0 3 8] (1)7>T hT^ir^B*(Wal)(D 1 
^tCf^-T KU^tcy- KT^-fe^S*(Ra2) ^foo7t 
4§-£\ hT^ir^ff*(Wal)icS*^-f 5 9>f hf- 
^(Wdl)*y- KT^-fe^»*(Ra2) K#jSi-«y- 
-^(Rd2) t LtfflAt5^***5. L^)^L, 7^ h 
y 2 - ^ (Wdl) IZ&t-fJ t^7^^^y ir/V(C fiS# r 
^^LTV^ftV>cOT% y — KT^ir^S*(Ra2) <D&(D? 
vytXyoi h7-^(Wdl)S:A*Lfc^, ^^(C^co 
^CO^ a 5/^T*7^r h7-^ (Wdl)Sry — KT^ir^S 
*(Ra2) y *~ Kr r -^(Rd2) t LT7t!7- K 
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[0 0 3 9] (2)7>T bT^-fe*g#(Wal)<7)2^n^ 

(Ra2)<£>&CD^ Dy^tli- K7 * ir *B#(Ra2) fclitJE 
-T5 y - Kf~^ (Rd2) LT-^rCO^^^^-^— KIT 

[0 0 4 0] K±<D7*!7-KiaKSria6K#JPLfc^ 
«SH7-e*>5. 231147 KU*Jfctfc», 232f4ir * N 2 
33tt9y^-C*>5. 2310T Kl'*Jfc*»l49-'f bT K 
y ^-222-224* 1*tZtStlX\t*Z>T K^»«h 

y — KS*^)fcotr Ki-^SrJtKU ^^yt/v^ 

"T — ^^XtSy^—^Dly ^205^223— 7*57—7* >T 

[0 0 4 1 ] **5 % ±E(i)k<2)o»f^«r*3l-C#ixtf 

[0042] Bi5^e>ia7*-e^Lfc**Ko^-^^ 

V \ « *. tf 7 — = - ^202 t 7 - Kflft K 7 << '<2 

03<&fflfci7^*RttT/M7 F 7>r Lfc 
9, ir>-^T V7 p 204?r/^^^ p 7-r >7 y^i: ttfffl 

ffs««»«rflS < -T £ w t % w i: tt» 5 * 

[0 0 4 3] ^SSKO^ t$y^^*y f4flfc«flc*tiJ 

:^>ft; ^> ^-y «:« 

-T^^^ey i?/uo3&^#vv&§-&\ 17— Klft«r#< 
:/!7-K»K:#«U tt^a-r^-^OftiWStLfc^* 
y -fe/W-««Sixfc!7- K«f: = - KLTTf- 

— «KR*ffli"7« i ey-fe/^*Sr#<i"SJ:5tw 
[0 0 4 4] yi/a^e!) HOI^t^ j/^^ 

*yiooira-*«M*9-y^±K*ai-^tf. ^-f-*-* 
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< ur(«Atf 1024^2/ *frfe^#H*£*tT^s¥ 

*«(«*.tf32tfy h)KU-rt>J:v\ ^.y^-^tv 
**7^*rlS*L-C, ±15^ S y ? * * y 100OS 
««Jq«r«);t s r. £ So 

[0 0 4 5] (a^rt^^^^y HO^CPUOl&^-V y 

10 i/^fo£VM42#:3r-Y y ->aSrfflv^-C*ai"S4if tt 
*V ^ ^ y * * * y 100 £ \t»\^ y ^ Lfcifrfrfctt, 
^r^ S/S/a^y 110£^>f 2/^^^-y lOOlBtfJtO 

iiOSrCPU<E>2?!fc3r* r^-CHSLti^ 22fc*rir 
=lCO=7>( VIM XSr^c# < "Tixtf <fcv\ 
[0 0 4 6] WWO^tSy^^^yfcH* 

■J- 5 y?f£V lOO^^^fti-So tf^ot, rttb 

[0 0 4 7] (1)3^ y>a>*y llOty^ -*-5 
^eyioo^lBI-^Wfr^y^Ji^aS^T^O. ^rco 

*flbix*o-c*>ixtf. loo— (7) a; 

[0 0 4 8] (2)=3rt^ ^^^U HOi:^^^ 2/^^ 

30 -=e y no$:CPUOi&:^r^ y->3.fcsVMi22fe^-Y y ^S: 
S^^OCPUTi^ fe cor ^ ^ ^ •eriiJCft 5 CPU^lg: 

^ s/^^^ey 100^7*— #Srl**lUUfc»*»cf4-to 

h y cOValidb* y h fiir y h ZtlZtzfr, M 
ESIT'n h n/u^ftfe^CPUcOf^^^V h y T ^ir^Sr-^^ 

40 [0 0 4 9] EL8tt*-YV> 110*S«fflt?#ftV^ 

*y oHJS^T-fcSo sweojzjic^sBWo^-*-^^ 
^^^■ytt««UE*au-ca>5o l/c^o-c, gg^tbu 

^ffl Lfc(Ral,Rdl)iI««cra— 7 K^l^ttlttf 
-*(0»#a*»f^(Wal,Wdl)S^^ToTV^S 0 (A) (4185 
^^Sg^iJS:^^ Lfc»^tf>iffi®-efc5o (B) (4gj6fc5V> 

50 Lfc*&Ojft»t?*>a. mjf£^J:?){-[a6fc 
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) 

E8C0*-j£fi^rir s> fa * y HOtfMsEffi-e^ 4 V 10 
*4fci% y v-^-^^-y HOfcValidlf 5/ bftJW^{g 

[0 0 5 0] HOfi^-^^ y# 

* * y 100 £ h— s/ lt t i 

[0 0 5 1] ^/c, ¥^-r% ioo^cpuco^ie 
tSi: ^yv'a^^y llOteCPlKDl 

Sfc, CPUOl**-^^* ^2**^2/^**^45^ 20 

*(-*#i^^^. i***yVaa»&i&E^— 
n> 22fe*Y^^*^feS(riBT r --^^y^u— 

UtTEx— ffttf^-f^ yP^^VlOOlzmzmZtiZJ: 
^^ey HO^CPUCOl**^ ^v'*fc5V>fS2jSfe*^ jy 
[0 0 5 2] £fc. y>3.y^y HOOSfcttRftL 30 

fcSVMS^S'V'^^y 1 1 0<£>^ fd^grtf);* 

^y P»«Srfipo-CV^t iv\ ^ty^if^ 

aOSI^^fiia 1 "eEaUfcValidtTjx h^L/i7 

EiSLfc^feSrffiV>Ty — KT*-fe*«|C7'f hT^i? 
*-j-tUi ±v\, fcS^te, y-f-t^ y?j**ey ioofc- 
oco^— KfcKtt, *3MHO*V-J-5 3/ -=e y flSfrr? 
T^ir^i-^-e- Kfc«*^>f^5 ****y»S;-c 

tv^^^^ey ioo^{£ffl-r 5 r t as-c* 

[0 0 5 3] JK±OSa6ffi|-CI4Validtry hSrttfflbr 
«Sr*Ufcd«, Valid tr 5/ h03fir*SttWteR^U4v\ 

& mmmi>¥rizmm^t£\<\ y^i-^ytt^vioo 

^ J ?>aii^tii L J ixfcf - ^ ^ ^ t y ^ ^ y no 
fc:*Mft£*L, vis***!) nofrb^^&Ziztzy 

-w>ftsy^^j ioo^»*ft$ns J: 5 (c-rn so 
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*tife<^*^ 5^>a.^-=ey ir^-Y-f? ^^^^y^fT* 

^tv7^^^y^^^ey (WKt^t7 
i/*^^y) (cMt^ J: 5 CWttKfv^^fAM 

[0 0 5 4] Sfc, ^^-^^^^^yiooojftfcRg^ 

y ^ y y^-a3^y-r -r % y t * * y wo^as: 
[0055] ^ty^^^yno^^^yt 

oc7)mos h y ^ SrfflWc^fe^CMOS sram^ ^ V ±/u 
Xh £i\ 

[0 0 5 6] K-b«>ltl6«lteJ:S*W*rSI»i-*LfiT 

[0 0 5 7] (l)&»<D7>-}?mktiL&<0\fvhm<D& 

^^^eySr^tr^fleBEafciBV^T, tWWE^^S-y^ 

3*/Si"5fiuE^^-^ y^ffl^^ey-fe/KOfS-i-Sraj-jSi- 
SlWrE**©^^ h*teR^.fflLfc«, fiuEgc^fflUf 

W£fT-^-f mE**<o-fe^rv^s«trEtry m 

f-tt^fflS^fcfS-^Srf&EAffl^/aii-eiiillLfc^, fu 
EHft^tr^ hiWj&s^y ^SjxSo (^lSc^ffi 

L^- K) 

(2) Sb«c:«rE^>f^5y^^ ; tytt, SiSt^t'yf 

^-y-fer/i— (0»*a*»f^i»jj:, 5SfTE!7- KM 

SraRi-*it«fc6VM4ii:ffifc5VMirai*^fflfE9^ h 

WE^-f'? y^ffl^^ey-feyu^fi-i-Sr^tatfo 

(3) *fc, ±E(l)*»6(2)^aNffl««tt^^9 L -f 3/^ 
I^^yt;MaoT«J^M< t ^-oco*-^ 

-f<omfrmi,nmz&\,yx, nmwt&m u*ft-c«ME 
f*^*< 1 1— oosuIb^-y 3/ ^a.fc»#i&stL % stria 
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[0 0 5 8] (4)±ie(l)^e>(3)^fB«^^^^ 

SufET Ku^9y^iaB»i. BftJBJWtr*-*-** 
l co^ o y^fM^gffc/RttfcWIEn *T K^t5 y 

[0 0 5 9] (5)$^lC(4)^V7 p 9>f r WbSJxfc^. 

5 ffi 1 * # K^t»l»J i£*T — pfcAtl £ 

*x*9>f hS2£lH]S§£T£ bC#U 1 »#i&*T 

* ir * KWJSi-S HfflE^ t?y^*y ir/w-coS 

[0 0 6 0] (6)4fc(5)C0^^^ y ^^^y tt. 7K 

ajLT^ir^c&^-r, mtZ7*v— keii&«\ 
*x5tt*ttJLr Kv^«rSWE*i»#a*r K^fctwr 

t £ 2 ■*# iA^T ^ * (7)Pel ic fufS^ 1 K 1^ 

*4, jBi#*a*^-**«t«K*Uiur^-fe^K#« 

[0 0 6 1] <HJ£#|2 >*55W^>f^7^ WfcLfc 
DRAM (PDRAM) 60. <t 0 *flcWft*lfe«*:H 9 M 
0f4NM0S h7>v ? ^^T% ^-r^£/^C0^*tC^^y ir 
/140^§J&LTV^ 0 BL1— BLnl4bf y h%&, WL1— WLra 
75517- KH-e, ±IE^*y-fe/W4!7— K^t if y hl£cD 
Xjfto»iR£;h/cv^ 0 (**5, 0U;tii t^ls i ^ 
yj . mm&. 1 9 9 4i§n^9 oKt-ia 

J6*tLTV^5 i 5ft*f OiSUSilf y h*MEfi*ffi-ef4. 
tr y M6 1 7 — K»^SS^^d»* b-T* y -tr^SaiE 
Sjh/r^SfcttR&ttv^ **WTttWcrtLfco try 
MttE«#«fcttH 9 cDt><Dlcpg^ih5 fco-Ctt*v\ ) 
RAMPf^y — Kryy, WAMPf49-Y LX-DECf4 
!7- KHr^-^ (17— Ki»K5>f^iai»S:*tp) T*£> 

U>f-Cfc5o WDATALf47>f RDATAU4 V 

-Kf-^7yl WSEU4y>f RSEL 
f±y— Kx-^irU^^, Y-DEC (j;Yr ^ — V (Y K5 
>f/<t*tp) > Y-ADRU4YT K^7 y9=\ GX-DECf4£ r 
Kif = - y (^d-/VU7-K1SK7^ 
^Sr-g-tpn ^x^— *0 . X-ADRU4 XT K^7'7f 

(n^7K^^7 7fM s CRLf4*>f 5: >^J^(h] 
gg, GWLl^GWLztt^n— /^H7— K*ft. DIl—DIni4A;ft 
7*-*, D01-D0nf4fcti^X-^> ADDI4TKU* (T K 

h>T^— y/U, CLKt4*ny*, VPLtt^U— MEET'S) 
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[0 0 6 2] A^^ftltT KU^ADDIt ^uy^CLKcD 
J! ffl r: t (CX-ADRL t Y-ADRLT* 7 y^$*X, GX-DEC t Y-DE 
Ctr^-K^tlSo GX-DECCt^ — KL/:gf, 
— /</W!7 — K&GWLl~GWLz<E> 5 -t,— *riSjBS*$ jt5o Y- 
DECttx^ — KL/:^, W SARY1 — SARYxCD 5 

0*il^i-5 0 \X-Vmz.te?u—s<jV\fy h^GWLl 
—GWLziY-DECCO^n— KjS*23 s A* Six, SWSixfc: 
t^7 W coy — KjftWLl~WLmtf> 5 ^^^^^riltR 

[oo6 3] tt*aui*»c«4, a^^ttfcnfio^^ey 

■fe/U^feOEItflMllfcnfloy — KT^^RAMPT^ijg-r 
§ c ifiULfcn^cO^— ^D01a—D0na(4, V — Kr-^ 
irU * * RSEL{dA^7 $ ix 5 0 RSEL (4 Y7 3 — ^ Y-DECO 
^bA^SixS^s-KW-B-l^tT. t^TWSARY 
l-SARYx^b^^tuffi^$H5n*Ox — ^DOU-DOn 
a^r. y — Kf- ^^y^-RDATAL<On*COA^ICS^b-C 
1gm-1rZ) 0 y — ^ 7 y ^-RDATALtCteSISnfcn* 

20 0^-^(4. ^n^/^CLK^oty- Kf-^7^fR 
DATAL^ y^^^XT. D01—D0ni: tt^V7 P 7^ V^^C 
•^5 y^^^yPDRAMO^^m^l^tL^o 
[0 0 6 4] »#a*Wmtt. A^*r-^DIl—DIn(4^ 
o y ^CLKlC^oT^^ b X — & *7 V ^RDATALT? 7 yf" 
Stt, ^irU^^WSEL{cA^?^tL^ 0 7^b 

X" ^ ir V ^ ^ WSELJ4, Yf 3 — ^Y-DEC^)^ b A^J £ ix 

SriltRL. 9>f b^ ^i^ U'^ ^WSEL^feOn*^)^— 
^ Sr. t/7 U-Y SARYl~SARYx(On*^A^DIla— DIna 
30 fc»«LTSa*i-5o 

[0 0 6 5] A^lSixfcn*^^ — ^DIla~DIna*4, » 

ix£ Q 

[0 0 6 6] (39 0^^j0^itT% * y ^CLKOJS 
^SrtO0f*O»3ra^t7— K^WLl^bWLro£^Vl^iEK 
f^I^taot, El 3 O (a) 5 V n (4 (b) T'Tjk Lfc Klf^ 

oTV^7iv^fc^^)^cJbl5!7— Ki»<D/^^«S:S< i"5 r 

(omm^m^-^m 5 0 ( a ) <Dmmm<nmm. tmcx~3b 

f^-ft*f<t, 05co(b)^(c) 

[ 0 0 6 7] ^*3, B9^ttWEtfc!7- KiW^WOW 
S^r. !7- Kj»Sr^aw</U!7- KSlGWLl—GWLmi: 7 — 

K^wl i ~wLm pgJl <ki" 5 c t xfim L T v > ^> 0 :: 

"Ctt^n-/<;l/7- KjUGWLl—GWLmi K^WLl— WLm 
0*»(4l^i:**"Cfc5^. Y73-^73-K7K 
50 try M&Srie-^ittf, ^o-/^7- Ki»GWLl~GW 
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Lm©*»«rin*J:5 fct-eSS. 

[0 0 6 8] H9-ettWAMPi:RAMP^)A(*:W<ClHlK 
H^Jfi^LTV^V^ fl9Jx.fiWAMP^tt|g|4O303*{56 

RAmcfi[l4^302£<£ffiih5r:£ 

KIK^$:fr5&0-CM:*v\ WAMP£RAMP£[2 4<£>303£:3 
02c£> Xolc tf y Mfto— JHtcSNKi- 5 J: 5 C£I IT fc 
«tv\ £fc, ^ol^, MiaoT[i7^f hx'-^ir 10 

PWSELb V - K^-^ir *RSELf***-C# 5i§ 
^»6:^lf^T*V\ RAMP^WAMP 

**Srfflv^tiv\ ±B©i5K, try hiHWat^RA 

<t5fc6o*it?ibot, SBrt^y ^-y— ^eiim? 
* y ^mm^^mm^mu lt t j: t « 20 

[0 0 6 9] <SIJ£09 3 >&K % 0 9^1^^ 

^7j-^>ftS y^^^y (RFPDRAM) (DUMm* 

[0 0 7 0] 12 1 0 ^5RFPDRAMC0^ffi^i|?r^i-IllT*fe 
5 0 PDRAM^mg^T^L^^^^^ >-^>f^5 
^^ey(Ct@^^5o ASEL, DISEL, WESEL^-^tl^tb-fe U 
RFADDGf^y 7 K^* v^^l"— RF 

DATLtty 7l/y Vaf-i'Jyf (t*—* 7 3^111 30 
K) . REFSEQf^y 7U?/^^yt, FFltt^y* 

ACCRLSrTgjSELTV^o ^ w"C\ 7 y ^7 e 7n y7 P FFl 
tt, -jSCf5 7yy7 P 7ny^i)^ tfj^QteH® 
<£>fB^"CH£ SIT* £ *Lfc Wy? A?J [ZAtl £ *xfc * 

[0 0 7 1 ] ADD, DI X DOtt^jft^frPDRAMOT K^*5 

ttTV^o — EADD, EDI, EDOfi-t jX^PiXRFPDRAMO 

tVOiffi^-^t 0 ^ h^cflPDRAMOADD, DI, DO £ IBI U s> 1* 
tftTWjS^ftTV^o WEftitJ^tt^ft^ixPDR 
AM <h , RFPDRAM— <Dy^ h << * — ~7M% -^Sr* LTV^ 
6 0 CLK, CLK1, CUffitt^ny^flr-S-fcSV^l^ny^ 

[0 0 7 2] y7I/^>a7y-^tSy^^ i e!lRF 
PDRAMdA^/SftST KU*EADDfi, irl^^ASEUcy 
71/5/Va7 v^m^U— ^RFADDG^aS^RFADD^r 50 
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i t>K:A;>j£*i> ir u^fl^Pi^l^oTPDRAM^ 
T KU*ADDfc»«aSM*S*LS. SfclWBH::* RFPDRAM^ 
A^ftSA^x-^DIte, irU^^DISEL^y 7l/y 
is*.?*— $"7 y^RFDATLO£±}^?RFDATi ttl:AAJ 

^l^^^fS^PlOfiSfCioTPDRAM^A^IX — *DI 
fca*JSN**n*o Sfefcl, RFPDRAMtcA^ 7 
h-f ^ — ^WS-9-EWEfi, -feU^^WESEL^y 
is — ^ >"^REFSEQ^>tibi^jRFWE t kh IZ-AJd cS it, 
* m^-PKDim^ £ o TPDRAMcT) y 4 bf* — ^VWf-^WE 
(CSWSSlESixSo PDRAMtf>ffi^x — ^DOfjlRFPDRAMOffi 
^JX - ^ EDO H7 1/';^a *?yy ^RFDATLCI A^ 
£*t5 0 REFSEQfiRFPDRAMlCA* SiX5 * * 3, ^CLK1*5 
«fct*CLK2SrJBi>T, 9 7Uy^a7K^^U-# 
RFADDGfc 71/^ 7*— ^7 5/ ^RFDATL t PI 
*t5rtT, PDRAM(^y ~7\sy ^a»f^Kj6&B*«l*l 
^t?5o mi l^ftf^eyo^-Y^v^^-hSr^-To 
[0 0 7 3] ?uy*CLKl&?u*,?ClX2<D2{g<Dmi& 

LtV^-5 0 EADD, EDI, EDO, EWE^tCttffi $ HfcRFPDRAM 
^Wfy<-< Xfrb RFPDRAM— <D T ? ± X & T ? 

*^±^i9^^ ^ v^-effitt? :4ns 0 in 1 o^ffico 
a*pittcLK2©it)±*so ^ y^rric^otv^ 

^^^S^tt^oiiPDi^fcea&Six-cteaaSixSo 
#i-ey-KK#<RaiK tex*?^ h»*(wa 

2), #5T*y — K^fc(Ra3h #7T* y — KB* (Ra4) % #9T 
y— KB*(Ra5)^«BT^-fe^5*t LT5i«9 

^:^L^^r^ir^M*fC^)-jSLr, RFPDRAM fi, #3 
t?y- Kx-^(Rdl)a^5t^ #3-C7-< h-f f -^(Wd2) 
A^?, #7T-y- KT ? -^(Rd3)ffi^^|^, #9Ty-Kf 

- ^ (Rd4) mtimm, #i i -e y - k^- ^ (Rds) mtimfe 

[0 0 7 4] ±f5LfcJ;5^, y<^zf=7^( ly^^-Tx y 
^^^eyPDRAM^O^MBT^-fe^BsJttt, CLKlj^Sim* 
T*tt 2 jaM 1 H3 OfiJ^r- L V ^ t \Z. ft 5 o 
Hi lt(t #1, #3, #5, #7, <pft*gO 

^i"5 0 PDRAMtt^±/<>r^5>f XkSiXTV^Sfcfe, P 
DRAM— ^T^ir^B*(4CLKlJ^W"CS^^^/^tTP r t 
*s-t?#*o **U£*tLT, Hi 0O«^cT*(4±fBL/c<t 

IH] (#4, #6, #8, #10, -X^^tiiy^y^^XD^E 
J^nyH ^T^ir^»JftllH]KACCRL^PDRAM— y !7 U 
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[0 0 7 5] T^ir^ftiJfflI|Hl8SACCRL«, '^^-O 

^RFADD^MLT, U4X y - Kg* (RaO) Sr*fr U #6T* 
-t^y-Kx — ^(RdO)S:Stt®9. !)7l/7Vaf- 

KS*LtBi:7K^i:7>f hfi3ft(WaO)£:58?TU R 
FDATL (C^^Tl^X-* (WdO) £r## ^A,T^ 
5 Q JifSft^tC^oT, PDRAMrttf^^y i?A-CDI¥S# 
ii^S|ltTSixS B -tOgL RFADDGttRFADDSr* £ V h 

—4r>-!»-REFSEQKJ:o-C|ft9iSSft5w4:-C, PDRAMrt 

t**^/<>r ^9 -y tvy^^^y pdram ^i: 

i/ttCLKlJBMftjr-C 2 "T?*> 5 , JSS^ffcLTl^l^ ) 
— *\ RFPDRAM^»fi t -e#5*i*iT^-fe^***ft(freq 
1)14, PDRAM3W**ft»tf*»5Ci*RTIB4*ii5T^'fe 

oW»tt+»i:*lffitt5fcft, rfpdram— <dt^ 

ir * (freql) fe MHO* U"</V£ T^iS^T* 

yRFPDRAMSrffiffli-S^fflx^^t UT. ? uz? 

n-fe^-^36S300MHz"e»f^LTV^#^ CLK3r600MHz, C 
LKlSr300MHz-Cffiffl"C# 5 e 
[0 0 7 7] @9-@ 1 i-eft^^^f^ts > 
^^^y PDRAMcoy — KWry^2 s 7-f FWr 

fcot?tt*v^r. i(±l-5*-e^v\ t/:L, PDRAM cDCLK 
B*{-»i"57 f --^^>SS3& s CLK2jaMS-t?^Tt?ixS ii-Tix 

[0 0 7 8] <ifii4>y7l/y^«^$(t 
loSHtflfy-Ctt, PDRAM^^^7>f ^WWSr^HBT^ 




2001-229674 



20 

U #3, #5, #7, -^ffitB^IS^-rSr: CLKltC** 
Ut, #4. #6, #8, #10^{4fflT*y 7 I/yi/a ttfls«rfT 

[0079] £?>K*fc. ?mm<o^^^ : y^^nn i k 
±^m^B^mm<mrf^nx^^xhs pdramo y ^ 

tfcm(0«jft»i:CLK2<Oja**<Oittt, lit) 

± < . 3/2«T?t±V\ :Og^ CLK2 
« JH-e»« JSH^SBT ^ ir ^ ^^RFPDRAMt^fr £ ttfc 

5feOJ5j6»itdU000/999fff"Cfcofc»^. CLKljl^^ 
^1000jaffl(CllHl«PDRAM^O^aST^-fe^S*dS*V^ 

FWSt^r^i^^o y 7i/yi/ a ->-^>fREFs 

a(^ll^T^^.^lS**PDRAM^36ff^*ixtf ±V\ — 

Tfi^fcfcl^ aKl<OH**^CLK2<OWjft*<OJt*5lOOO 
/999«a*L^*fto-Cl/^*< Tfc, CLKl<^JSj8[»f4+ 
5>lcKiSK-C#5fc«>tc, +»ftfl»-e9 7U^S/ai 
30 if%:?f?ZbtfX£Z> 0 

[0 0 8 0] mt UTH1 1 2*5it/H 1 3{C N CLKl^/l 

jft»fcCLK20jB*ttJt3&S3/20»*«)J: 0BLV^3t!6« 
^^i" 0 ill i 2 0^JS^df4, Hi i o co^JS^J t ifcR-f ^> 

<fcyT^2^^^^ 0 xv>§ 0 (1)11 OO-fcrU^^ASE 
L, DISEU WESELCOirU^ hffi -^Pl^r^^i-^ V V yf 
7Py>^FFl*:*fiii-SEIK*s, El 1 2 "CJ4:7 y y^7 
p^7lT2, FF3 N FF4-C#j**tLT*3 9. P3^-felx^^A 
SEL, DISEL, WESELOir hfff|:4otV^ c (2)EA 
DD, EDI. EDO, EWEtt-tjVpiX^ V y^FF5, 7 

40 y 5/^FF6 % 7 7U y/7oy7W7 

^UtL/^ ^ASEL, irU^^DISEL, (ODOS^, ir 

u^^wESELlc^jgE$ixTv^5o ^^TLlte. 
ttl^Qtt^ o 5/^ A^E^"H"lC^orv^^PI«9DfCA^^ 

lO^tl^i^ y 7 1/y^'>- <$r>-y-REFSEQte 
RFPDRAMtCA^I^tt^^ n y ^CLK1*5 £lKLK2&m^ 

y 7 l/yS/a7 K^^-x^l^- ^RFADDG^oit^y 
7Ur>^7-^7 ^^RFDATLiP2 N P3^$iJ^-t-^ C t 
50 T% PDRAMcpy y 1/ y v/aftff l^£*ftM»S:ff 5 . SI 
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[0 0 8 1] ?uy#CLKm**y?CLK2<Dl.Sfe<Dm ^7*-* 5 5> ?-RFDATL^»»-f -5c ftC CLKKZWC'ti: 

ffilc4otv^5 e ^HBT^-fe^B*tt, Hll©»^t 0)«r»fTU V 7 i/^f—jr y ^RFDATL KitMfi 

mmzyy yZf^uy^?^ FF6 N FF7lC±oTCLK2<£ £;frxTl ^ 5 7*—* (WdO) £S # * A/T^ £ Q ±|E»f^(^ 

3£*>±^9 ^ * >^-e&9 -StlSe irU^^ASEU iot, PDRAMfttf)^ ^ ]) ± /1-<DW9% J&fy&Mff Ztl 

DISEU WESEL<Z>-fcU* Ml#P3f;t. H 1 3 -?^£)ft,fc <fc 6 G -t<£>^ U 7 v^^T Kl^^^^U-^ RFADDG 

0 w S*tfc*»T * i? ^rco ? 4 % is Jf£A&(D Z commm^mmmx V7l-y >1hREFS 

CLKKOftfeJidSO ^-f ^IsPf^-? 31 ?* isPJ-TX y 10 EQlCi oT«ft 9 55**1,3 - £ T% PDRAMF*J * V ± 

^^^•ypDRAM^SA*tt5o ::tit cLK2<?}#i-ey /wy ? isyisx.mft&ftfrtiZo 

-K5*(Ral), #2T?7^ h«*(Wa2), SS^y-K** [0 0 8 4] Bl l^Bl 2Wlt*&tR|«i:, H 

(Ra3h WCy— KK*(Ra4), #5T? y - K*ft (Ra5) # 1 2*5±t5Hl 3 Lfc^ffiW;! J: o T, **s<Zs# 

fimTflzxm&k Lt^^tti, CLKl60#2-ey- K >-^i-«*o^«^J:oTW*SrlB1ti-5^>f -J-^ -x 

g#(Ral) % #3T^-T hM*(Wa2). #5-?y — KB#(Ra * ■=& V tC*HT& V V 1/ y >^ ftf^Sr. 

3). #6"Cy— K»*(Ra4), #8T? y - K»#(Ra5) PD ^ * y Srttffl^S^M ^-^IglKV^fc^^HiiR-e* 

T, RFPDRAMJ4, CLK10#4T* y - Kt 5 — Z (Rdl) ffi^tft V^tt y — K W ^^^CLKHftJU-C 3 , CLK2^*T* 2 

#3T9>f Ht*— *(Wd2)A*. #7-Cy — Kt*— *(Rd i&5 0 y-KKrV^\ PDRAM<£>**<D x > 

3)ffl*»*, #8^y-K^-*(Rd4)ffl;fcflfe£, #10T*y 20 1 ff JtiiDnf* ffit-C, 9 7l/yS/afc*4eil 

7*— *f4, HI 3(C*bfcP2<D^ny^*SA*S*Ufc9 [0 0 8 5] ±EK^O*ft"Ct, ^/^7 P 7-fyft 

#5t?y — k^*— ^(Rd3)mA»36, #6x*y — k^- c y -7 uy is*. cotzitxD y - h*m&t *7-< hm&&m 9 

* <Rd4) aAlftt. #7T*y- K^— #(Rd5)a*»jeSJx 3SLTy7^y^aSrtT5-i:^-c^5 o ^offi, ^± 

J&3f[T« W 7^ > > 2 , CLKlOfl j6*lfti|[-C? u>f x W 3 T ^ ir ^ - * < m* <0^m<0 J7l/r>a 

[0 0 8 2] ±|£L^J:5o, ^V^7^>-^^^ y 30 ^Sf^L^^C ^S(5T ^ ir $-^5 r. <t 

^^*yPDRAM^#MBT^-lr^K#f4, CLKij^^m^ *fF*ixSO-e*)*L«, * 6te*-*fty 7 Uy>a*jS 

(Hi 3t(t CLK1^#2 N #3, #5, #6, — »«t 3 0 [0 0 8 6] < 3iJ£0il 5 > 12 1 O^Hl 2T*^Lfcy 7 

{C2Ih]0^ n y^Sc^idSp^y v^T^^SPT^ir^ U y v-^ 7 y — ^ + % y ? * * y RFPDRAMO^Jg^JT* 

K*K#i-6T^-fe^e*3ftS*it-fS. PDRAM^^ 0 * o y >^CLK1 i:CLK2Sr^§i5^^A^ LTV^S^, # 

-r^^'Y>>^t:$i^TV^5fc^ > PDRAM-^T^ir^^* \^(0^uy^^mm\Z.m^^h<OX^t^\ CLK2 

ttCLKl«JH-eft*-<^/utT5 w 4r*-e#« 0 ^*L(c*fL *:CLKl^6»JBia**«rfflv>r*rilL'rfcJ:v^U CLK2 

HIl 2^01 3<DMf&XttlifcLti£ 7t-, ^SBT ^fcCLKlSrPLL (^-X- K • /W- ^) ^O^i 

sjv!ev\, rn^o^asr ^ir^g^^r^ (clki<^# 40 v\ m 1 4 cm 1 o K?LL&m\<^timG-<o# u v 

4, #7, -X^^tl^y^yy^ ><D&£xuy h) C ^&&ttmi,fzm^<DmMffl$:^-f<, CLKGENfi^ n 5/ ^ 

T^-fe^WWlHlKACCRL^PDRAM^y y \s y »f^O fc «^H1B&T\ rmmLMT«^nt^ *y9? 

#><DT*±xm#&&ft'+Z 0 SIT. ^(0^m^mi3 ^--CfeSo CLKSYSfiPDRAMrt^^oy^jME*** 

[0 0 8 3] T^ir^$iJ^lElKACCRL[4, ^^-f^ ^ o y ^ ^IB^Srffl V^TV^5o 406O £ 5 KHAOB* 

^■^-^ y^^*yPDRAMrttC|BftSixfcfflf«dS?B*S ■e/TLfct>©IJ^ n y9*y?T-Q, 405a~405gT^$ 

*U-*RFADDGK±o-C»ft*nfcy 7Uyi/aT Ku B»*ft*L-C5 y ^HISS t IS LTV>^ 0 )fc*n^* 

^»tT, CLKlt£>#4-Cy- KSI*(RaO)S:58fTU, CLK 50 ^-T'CLKl^^IE IT V>£ D -t^CLKltt^ o 5/ ^Jg^ 
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&403\Ci>y y^IslSS405a~405gi: (Steffi T-CLK la t LT 
^IE$ixTV>'5 0 ZblZfu y ^3B^|Hll»CLKGENtCf*^ 
CLK2 t)A*^ttT^5 D ^7 ^3§£[hJ3§CLKGEN 

(mLSig^otVN^tfe, <£«J*;«lElte£{iB;t. (1) 

CLKla^{iffi<tCLK2aC0{4ffi(if^ CT% (2)CLKla<£>^&» 
iiCLK2C0jlfi^C0 2 t V^ 5 ftttfcWfci" * 5 i-CLKl 

[0 0 8 7] ±IELfc<t5«J:. PDRAMrt(C*3V^T. 9 p 
y^^*4:fflV^*o^*3.— ^ESttTV^SCLKl 
£^ n >y ^^^lH]SS{CCLKlai LTd3 IS < if u X — 
t7>f- F'<iy9lrZ>ZkX\ RFPDRAM[CA^/^H5CLK 
2(D&mt. 405a— 405gtf>7 ^E&a s £#»5CLKl<£> 
fc*g£r. [RlUffi*B*-i-5wfc345-e#5. ~;TUc£ "9 . AD 
D. EADD. DO. EDO. DI. EDI. WE. EWM|<D#Wff *<£>ir 

*ElKCLKGENOttl^^"T?^)^ cz ^ ^ t , 405a~405g<£>7 
5/^Elte* s Sitffi4^ o ^ ^ t tfJPfltc^&x-Y l-M'tf 5 

[0 0 8 8] /£*5 % tH 1 4-e*bfc^ a y^lB^EIf&tt 
PLL«3S^K3SU*v\ DLL {?r 4 W • Ky 9 K • /u— 

[0 0 8 9] <**«6>*lfc«3 J ^3WII«4 0y7U 
V^«^OPDRAM^(^T^^^lC*ti-5AQ!a"X? 1 bfflV>5" 
# j&*3M£<£>¥?* # iA^T ^ ir ^ fc:*t L T t ffl ^ 5 r t 

as-c#5„ i~4tot>, PDRAM^**-ciit*5^^7>r 

tfc«^PDRAM«M£JBU Aofcl*IBfc±IEW»#i&*«i 
fts*rfTX.tfJ:v % o ^ ;y v^iio£ffii^v>T\ ffittEK 

[0 0 9 0] 4*5, /^7 P 7>fVg»^£^V7 P 7'1' 

>f hTV^WAMP^/^-T^^-f >7 :y^<t LtftfflLT^ 
-Y^-Y^ikftfe^bTfcJiV^ /^7 P 7^>g»S: 

[0 0 9 1 ] »±©^^9-f ^-f-J-S 

^^^^■yPDRAMOHiSFdTii. ^*!)t;^5)0[ti* 
x-^SrPDRAM^dttJ^-r^Bg^V^^- (J£AT\ fctj;*7 7 
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tf, H 9 <DSIJ6«-Ctt, tB*7 7fttty-K7-^ 
9 5/^RDATL^{)B$nTV^5o L^L. *M<oy7 

fcUKftLttV^ i-fttofe, 7n- • (Flow-Throg 

[0 0 9 2] *7t. H9 0H«i«IK*5V^T, 116^117 
10 t^r^tT't, ^(Z)I^T*tIil0^bil4t^L 

^v-i y- KWf^fc*b*5J: 5K*JWi"Sw t 
T% CPU^1gJSo^^-^^^^fe<oa»^>T^-fe^5 

^tvy^^y^SAt^5c He-ettU*^-? 

— 9 HfcDO t Ay^J 7* — 9 IftDI ^ s . Aai^^-^^tb 
20 tt^«bTef*S*SiK«*s*>*fc*fc7 tf >f W K7 
^t^^yr^ - v-< br^ir^0#^it. y — KSftfcT* 

So 

[0093] *fc. ±isy 7i/y^Bi¥ft[i ^-r 
7^7 y fb ^ tit v ^ 5 ^ t ^ 7 ^ ^ ^ y Tfoftd m 

30 PDRAM^ft<Tt>*JS'e#*-i:«:"B'5*"eftv\ PDRAM 

17- K^corf— b*!IB!5S*< testable/^ ^y^^y 
o«SMiifc5o t^u Bio«it;ai2^y7i/y 

S/af- ^7^^RFDATL(i^S^<, y 7Ur>^'>- 
>$rV^REFSEQ(i#tC N y 7 Uy>a.T 
^RFADDGO^^L/cT K^^^y- KT^-fe^S*Sr» 

40 [0 0 9 4] ±ET?tt, ^/^yftff 

5^>-^ p^^^-r-^^ y^^^y (sdram) T-tumr* 

T^ir^^BBbTfiSDRAM-Ct^V^^^r Wt;$nTV^ 
50 ^o^B#ratcy 7^y^if^S:fTitfJ:v\ fcbA.tZ 
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4 Zf=t > K* -co^PflPflH (tRC=tRAS+tRP) otMU 

P^PS(2xtRC)-e^2 ihov^^t^tm K^fe 

* OS** 5 £ 2{*i£< tefcs. tbKWI-tttttB* 
fcas-e#Sfcft, ^§|5ffl®^^T^v^#coj:v^^^y 

[0 0 9 5] <Hi6^j7 >0 9©HJ6fiBjT*fii, ««§:1B 
»i" 5^^e y ir/u£ IT, — o^NMOS h y $ t * 

■^^^5)45^*5 -tr/WC i o T fit £ ttT 

L^^E-y-fer/u (KT, lT^^ey-fe/wiPp-S) ^v>tv> 
5i:iE*Lfce ±IE*WliWw^o>-=ey-fe/^«JftfcR 

fe&ilZhWltt^o ^IX-ftf, 1970 IEEE Internatio 
nal Solid-State Circuits Conference Digest of Tech 
nical Papers, pp. 42-43MfEii!£ tb"C\^<5 J: 0 t£ 3 O 
ONM0S h^^^^^b^^^^y-fe/Hc^oTW^Sr 
E1ti-**W[«R*fflL^ j ey-fe/U' (KT, 3Ty^ey-tr 

t^i, 4OC0M0S h^^^^SrttfflLfc^^y 

5 e ^fc, 3T^-=eyir/W^fcv^"Ct. KJfcSry — K 

»J«*«&a*S>0#5„ t-jx&^^ey-fe/KOWiS^W*!* 

[0 0 9 6] Hll 5^±E3T^^y-fe^SrfflV^»fr^ 
i" e MC2^3T^^y-ir/UT?fc§ 0 NMOS h7 Vv ? ^^M20 

(j;3lu-<;UT«U^5o ^Wftfe-efi, NMOS h 9 V 
v^^MlSrilLT, NMOS N 5 >iy^^U2(D^f — Mificfd 

tt, 17— K*WL(ca5«ffiS:PPiPLTNM0Sh7^^^M3 

[0097] sis (omm&ii*. m 9 ^hjsfij t ttm-t 
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^lT^^E-y-fe^-efcio^L-c, mi 5xi*3T**ev 

^RBLl<-RBLx£9-f hffltTy hJftWBLl^WBLxlC^ritfl 
T^So (2)B91?ttt#^^#tt7>f hir-^i? 

*tey — h*7>7xmi££tiXfrt> y — Kr- *ir V* 
^RSEL^;^ LTHj^J JtlTV^o L£>U B8 1 5 

10 §1:^7-^117-1' h r v y^AMPxmM Znti'&tz? 
J h^— ^-iru^^wSELSr^LTtr^ hicei^tit 

^ir ^RSELSr/T Lty- KT ^^-Ci«BSttT^& 
a^^^xTV>^ 0 L/:^ot, — oco y — KT V^RAMP 

tiTV^o y— FT^^mXPkv^ hT^^WAMPSrHIl 

[00 9 8] Jf:, 3T^^yir/i-^ LT, #!)x.tf§« 
1994^ iSfiLffi^tT, rgLS I ^^eyj <013 
-<-^<omi. 10(a)^*>5J;5ft, y— KfflJ7— KHi: 
7-f hffl!7- KjRSr«FOi5*3T^^-y -fe/^SrffifflL 
Hi 5tf!>J:5ft!7-Ki»^»*ft;tt, y - Kffl 

[0 0 9 9] ft**, 0 9 t^fCHIl 5T*fl, WAMPdr RA 
MP^*W^lHlB5lg0yfi^LTV>/j^V^^^ RAMP, WAMP« 
ifr^fcry h*«J6tt, #(-111 5(c|U^L^^S^PSS 
L4V\ 01 5 "Cf^WAMP t RAMP(i tf y Y%k<DWi%k 

{^RB^^ttSfccO-ett^V^ WAMP^RAMP^0 4cO3O3i:3 
40 02CD X 0 \Z. \fy YU<D-M\Z.mWttZ> X 0 l^iBg LT fc 

p»§: t(if pSt'4V\ $e)(-*fc, RAMP^WAMP 
COMSdfcfy h^^S^LT, Ztl^tHDVy hM±lZ 
^^ey ir/i-?r^^-r^ N ^W^>x7Kt^7>7° 
SrS;*fflv>rfc ^offi, 11 5T*fi, 0 4 0301 

"C^ £ frltz^ y f 1 "-^ — > ? Ih3SS^4#(<10^: LTV^^V^\ 

yy ^Eis#07«*y Ea»m^a!*ia»S:f* 

50 ^DLTfe tl*W5 
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[0 10 0] Ml 5^Lfc<t p#3T^yir/WQ<fc 5 

tf41r% y^^^-yPDRAM(CfflV^Tt>. IH 3 O (a) i 9 
&tRAS3&S5pS-etRP(DfiV^«5*ttl U»f^Sr*a"C# 5o 
*\ y 110£rJBl^&< Tt>£V^ 

[0101] H16I4, *5SW©57i/r/'>a7y-^ 

^lsi(emchp) (Dmm&i&TFTmx'ibZo ir/wci* 

5^@1 6 ^CDM0SGQf5#"C\ M5120 J: ? tc^*— hflKS 
^>sp ^ ^"C*^ LTV^5 ^£>{3:0ijx.tf6. 5nmg 

*tf>jp:i^— Mfc-ffcBtt?«lj***tfcieiBBEM0Sh9 
[0102] vdd, vssfi^rajEfci^^Sflfi-cfc 

t) % VDDQ. VBSC^^^^^^t^^^^^^^"^ 
5 0 «*.tf = T«R«ffittl.0V-t?*>9, I/0«R«BEtt 
3.3VT*fc£ D 0UT0— OUTxttffl*«#Sr, INO—INyfiA^J 

I/oo~I/oz^^Attl^^f^^ ; et^^tL^bTv^ 

lir*ffl*iai|O*|»«K9^^ia*«r*LTi30. i?^ 
h»fbBt-e**SixfcP«os YyisV^ZttSlZk^ NM 
OS h ^ ^M513~CS$c £ HTl^o 514flA^/lH3S§ 

StLfcPMOS h^^^^^M515i:, NMOS h 9 >*J*9 
M516T«/£;£ixT^5o (514t?tt«*<b<Ofc«)*lBL 
fctf*. M515-^M5160^— hmM\^Wt£ftZ>, 
£(&Cfc#<^V>;frfr££ESDfSf^l^<DMOS b 9 >^^Co 

5^iV\ ) LCBf±>f ^-^NANDy— h*-C«J* 

- MMbBt*T?#l«SiX*:PMOS h ^ >v ? **M522<h . NM 

os h7>-v ? ^^M523-e«fiS;$n^-r * 0&&521 * 

^DSP^co 1 ^ry— hW±Of^[E3K^. SRAM^<D£# 
lf51i:^tf5o RFPDRAM^^ST^^e y -tr/Hc: 

*?tm— comos h7 y^^^fflv^i/^o (mi 5 

OMC2 c f I <^NM0S h 7 ^v^^^MlirMSiCftiSv^iE^gppJ 

9 > ? -cWfiEi- 5 & sa s fo s # * M2tc an v ^mmz 
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mi 6m mos t> ^ y^^tD^- h • y— ^mffira 

yHMT^ ^ y i?A-£rfflv^;h^ ^ -=e y ir/K^tc^r^/^V 
* S:«J«i-5iK«*s*v^fca^)lc % IT;* y -fe/uSrJB^fc 

Bi6oipi:«*t5wt"e, **y 

fcfcl^ 3T^^ey -fe/w*9£> h7 Vv?^^col£ifcSfiv^y 

[0 10 4] K±C!)3«([«^J:6fPffla*O±ftt<0tt 
[0105] (l)^t5y^^*y SrfiK«fflc*tU L t 
tRASfc*BS-J-*«PB**jfi&Kftv\ 7°y ^^-^WIBKo 

^Tii, try mfi/hfiwoss-cfcsfcfejevM^mit? 

[0 10 6] (2)(l)fcJ:0-9->f ^/u^-TAtRCS:ffi*0 
[0107] (3)^tSy^*yM^r^l: 

[0 10 8] (4)K±^i*i:i 9 ^ ^5^ WkLfc 
7^fW7^S:^i:(:T*§!) e 9, y — K 

so 
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[0 10 9] (S)#4-f-% Z'^-fyJ >it 

Sit, ^^T^ir^ffl^[Hl^ACCRLSr^ni-5C^ 

[0 110] (6) 3T^y i?A-£fflV\fttf N ±f£^m 
[0 111] 

[mEofK^^iftB^] 

inn *^^c>^^i^^:-r[iiT-fe^ 0 

[12] fi£*<D^V-f^ ^ey coib^^^^-riH 
[13] *J5BO^t5 y^^* y Oi^ft«©-« 

[14] W-^i/x&^iz^^T^^m&m^fz* 
[15] ^^^co^v^^^^tb^^^-^ 

[16] ^mWKo?^ h isj'r-yz/h y — KWt^> 
[17] g|5c7)||J£^J^^^y- KB&SrSkKttSnL 

<d#41-% ©tffl«t*t8-e*>5o 
[19] ^r^^fbLfc^V y^^^yosia 

[110] /NV/7-<^t^ y^^^eyPDRAMfc, 

£ft-#o tty7u ^ >^ ^ y — y>r tv^^^^y con 
in i] ii ocomit?^ ^^^^^—h(Dmmm(D 

[112] 11 0C0CLKliCLK2Offlft»it:S:3/2^L^ 
colTfe^o 

[H3] n 2©«if)s^>f 5: >#^-^— h(ommm<D 
[ii4] ii Q<D?uy?&&mn*ttm\^tzm&v> 

[11 5] ^^7^ ^ffcLfc 3 T^^y ir/^£:fflv>£ 
[116] *3g^y 7Ur^7!) — 

^ y £r ft tt L fcDRAM o ^ y ^ LS I CO mt^M £ ^i" 1 
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ioo #41-% y^^^ey, no 3r-f ^v^y^e 

y . 200 *^>r ^9-f^-f+5 ^^^^y, 

220 J — bT?±XfE±s<4y p 7 4l'#4 

% 230 KlHlK#t / — 

^ br^i?;*^/^:^^ >#>m y?**v , 

300 ttSir^^^SOirv^r^^ffiv^fc^ 

t^y^^^y, Ral. Ra2 y-KTK^, Wa 

10 l x Wa2 7>T h7K^ RdU Rd2 y — Kx — 

^ WdU Wd2 y4 hv*— $ , PDRAM y<4^y 

4 t?y^^*y, PFPDRAM y 7 U >y 7 

y-^t^^^^^y, M0 NM0S CO 

^r^v^, MCI lT^^eyir/P, WLl~WLm 

!7 — Kj», BLl—BLn hlft, RAMP ]) — KT> 

:?\ wamp ^-f fryy, lx-dec kjBIt^— 

^ (!7— KJft K9>T'<E&«r^tr) . SARYl—SARYx 

t^7W, WDATAL 7^ h^-^^s^ RDATAL-- 

-y-Kf-i?7 7^ WSEL ^-T b-z"— ^ir 

20 RSEL y— Kf-^tl/^^ % Y-DEC Y?^ 

— ^ (Y K9>f ^fc^tr) > Y-ADRL Y7K^7y 

^\ GX-DEC ^n— ^/V!7— Klftx=3— ^ (^n— 

/U!7— K»K9>T^) s X-ADRL X7K^7^f, 

CRL *4 % >#fflffliB\te, GWLl-GWLz 

sfv—/<;vy— K*&, DIl—DIn Xfj"f—&, DDI— D 

On ffl^X — ADD 7Kl/^ WE 9>T h^f 

:77K CLK ^n-,^, VPL h«JE, AS 

EL 7K^tl/^^, DISEL Atjy*— 

WESEL h4*~ ^VHS-^-ir RFADDG 

30 !)7l/y^7K^^l/-^, RFDATL y 

7!/y^7-^7 7^ REFSEQ y7l/y^ai/- 

dr^, FF1—FF7 7yy/7ny^ ACCRL T 

^ir^ffiOPlHlK, ADD*5<tt5EADD 7K^, DI*3J; 

WEDI A£}f—? s DO^d t/ED0 til^x — TL 

1 9**\ CLKGEN ^n>^^^i|p]K, CLKSYS- 

••.>>D^^^ia^ s 406 truy#s<yyT> 405a—4 

05g j/^CLKSrfflV^9y^lHlB(r 5 

40 TV>5o ), MC2 3T^^eyir/K M1—M3 NM0S h 9 

>-^^^ s WBLl-WBLx 9^ hffltfy RBLl-RB 

Lx y— Kffltr^HH. EMCHP DRAMa*ni^5/^L 

SI, 510 1/O0K, 520 d^y^EiK, 5ll ffl 

*EK(0*J|»il:K9>f^iaK, 514 A^ElBojioa 

^5/7rEIBS, VDD ^rm^miE, vss ^T&M 

VDDQ I/omaSSJBE, VSSQ I/0SltimiEo 




(a) i**£ti us# 



(b) f^^il 
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,1, 1 



(a)l£*fcfciL£| 



[E8 3] 

m3 







ADDRESS Y j 




WL 






BL. /BL 






- i 


( ! 











V ^ 



(b) 



[0 8] 
08 



#1 #2 #3 #4 



#1 #2 #3 #4 



Address 



DO 



Dl 



Wa1 



Rd1 



Wd1 . 



Address 



DO 







mm 





Ra1 Wa1 Ra2 Ra3 



Dl 



Rd1 



WcM 



(A) 



<B) 
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BL 



/BL 



305a 
305c 



[14] 
H4 



300 



305b 
305d 



Word driver 



Vdd/2 




c 



17 



Vdd/2 ^ 
301 



-X- 



T 

302 



EQ 



ft 



303 



SA 



9\\ 

WA I \ 



304 



/ROro /wi w , 
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201 



[05] 
202 203 



Address 



Address 




Word 




Word 


Latch 




decoder 




driver 



Dl, WE 



Dl , WE 
Latch 



205 



CLK 



208 



BL 



-3r-t 



209 

^ 212 



T 
213 



/BL 



204 



Sense amplifier 
Wrrte amplifier 



Amplifier 



206 



200 









I/O 
Line 


V 

210 






r* 

211 









207 



Amplifier 
Latch 



(a) 



DO 



#1 #2 #3 #4 



#1 #2 #3 #4 



Address 



DO 






Ra2 

■K 


K 


}- 



Rd1 Rd2 



Address | 



Dl 





wai 


Wa2 

-d)- 






Wd1 


Wd2 i 

1 1 







(c) 
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[B6] 



d6 



Read 

Address — H Address 
Latch 



221 225 202 203 



A 





Word 




Word 




decoder 




driver 



208 



BL 



Write 




Write 




Write 


Address 




Address 




Address 


Latch 




Latch 




Latch 



22 223 224 



209 
^ 212 



T 

213 



204 



Sense amplifier 
Write amplifier 



Dl, WE 



Dl , WE 
Latch 



205-^ A 



Amplifier 



T 7 



A ... A 206 



CLK 



22B 



220 









I/O 
Line 


V 

210 






r> 

211 









207 



Latch 



A 



(a) 



■DO 



Address 



DO 



#t #2 #3 #4 



Ra1 Ra2 



Rd1 Rd2 



#1 #2 #3 #4 

™ji_n_rLn 



Address t 



Wa1 Wa2 



Dl 



•CH> 

Wd1 Wd2 



(c) IS^S$ 
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[17] 



mi 



Address — r- 



225 
• 221 \ 

-At 

Read \ . 
Address >I_ 
Latch ' j^j 



202 203 



Word 
decoder 



Word 
driver 



BL 



208 

W 



Write 




Write 




Write 


Address 




Address 




Address 


Latch 




Latch 




Latch 



122 223 ' 224 



209 

<J 212 



7 
213 



/BL 



230 



231 



204 




Sense amplifier 
Write amplifier 



DK WE 



Dl , WE 
Latch 



205^-^ A 

< 

A A 



Amplifier 



7T 

206 



I/O 
Line 



7^ 

210 



7^ 

211 



207 



Amplifier 
Latch 



233 



DO 



V 

232 



CLK 



226 
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[@9] 

m 9 



PPRAM 



WSEL 



DM 



< 
o 
5 



Din 0> 



/ 

/ 

/ 
/ 

/ 
/ 
/ 
/ 
/ 



SWAMP 



71 

Dhai 



/ 

Dlnai 



{> 



GWL1 




BL1 



BLn 



MC1 



LX-DEC 



• 
• 



Y-DEC 



Y-ADRL<- 



GWL2 



GX-DEC 



RAMP 



RSEL 



D01a : 



WLm 



MC1 



DOna! 



SARY1 
S^RYx 



/ 
/ 
/ 
s 
/ 
/ 
/ 



X?D01 



< 



X-ADRL 



t 



ADD 



CRL 
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